Poly(ADP-ribose) polymerase plays a differential role in DNA damage-response and cell death pathways in Trypanosoma cruzi.
Poly(ADP-ribosyl)ation is a post-translational modification of proteins. Poly(ADP-ribose) polymerase (PARP) and poly(ADP-ribose) glycohydrolase (PARG) are the enzymes responsible for poly(ADP-ribose) (PAR) polymer metabolism and are present in most higher eukaryotes. The best understood role of PARP is the maintenance of genomic integrity either via promotion of DNA repair at low levels of genotoxic stress or via promotion of cell death at higher levels of damage. The unicellular eukaryote Trypanosoma cruzi, as opposed to humans and other organisms, has only one PARP (TcPARP) and one PARG (TcPARG). In the present study we show that under different DNA-damaging agents (H(2)O(2) or UV-C radiation) TcPARP is activated and translocated from the cytosol to the nucleus, while TcPARG always shows a nuclear localisation. Parasites in the presence of PARP or PARG inhibitors, as well as parasites over-expressing either TcPARP or TcPARG, suggested that PAR metabolism could be involved in different phases of cell growth, even in the absence of DNA damage. We also believe that we provide the first reported evidence that different proteins could be poly(ADP-ribosyl)ated in response to different stimuli, leading to different cell death pathways.